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PHY 712 Electrodynamics
9-9:50 AM  MWF  Olin 103

Plan for Lecture 4:

Reading: Chapter 1 & 2 in JDJ

Electrostatic potentials 

1. One, two, and three dimensions 
(Cartesian coordinates)

2. Mean value theorem for the 
electrostatic potential
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Poisson Equation
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Poisson equation for one-dimensional system
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General procedure for constructing Green’s function for one-
dimensional system using 2 independent solutions of the 
homogeneous equations
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Beautiful method; but only works in one dimension.
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Orthogonal function expansion -- continued
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Example
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Example -- continued

1

0

2
0

0

This form of the one-dimensional Green's function only allows us to find a

solution to the Poisson equ  from

1
( ) ( , ) ( )

4

[2 1]
s

ation within the i

in
2

( ) 16

nterval 

a

a

a x a

x dx G x x x C

n x

a a
x









 

    



 







 3
0

1  so tha

1
,

([2 1] ) 2

   choosing ( ) 0.t 

n n

C a







 
 
 

 
 
 

  



20

0

2
20 0

0 0

20

0

0 for  

(

Exact re

) for  0
2

( )
( ) for  0

sult:   

2

for  

x a

x a a x

x a
x a x a

a x a





 

 





 

    



  
    









1/22/2015

4

1/23/2015 PHY 712  Spring 2015 -- Lecture 4 10

Example -- continued
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Orthogonal function expansions in 2 and 3 dimensions
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(See Eq. 3.167 in Jackson for example.)
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Combined orthogonal function expansion and 
homogeneous solution construction of Green’s function

in 2 and 3 dimensions.

21

An alternative method of finding Green's functions for second

order ordinary differential equations is based on a product of two

independent solutions of the homogeneous equation, ( ) and (

( '

) :

,

x x

G x x

 

1 2
1 2

2 1

4
) ( ) ( ), where ,

w  denotes the smaller of he  are  nd '.

K x x K
d d

dx

x x

dx

x


 

 
 

 



 



For the two and three dimensional cases, we can use this 
technique in one of the dimensions in order to reduce the 
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Green’s function construction -- continued
For the two dimensional case, for example, we can assume that the 
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Green’s function construction -- continued
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